Abstract--Origami is the art of paper folding originated from Japan. It is, based on previous research has many benefits, especially in the learning of mathematics in the classroom. Therefore, there is a need to study about the possibility of application of origami in the process of learning mathematics in Indonesia. This study aimed to find out and analyze the possibility of application of origami in the Indonesian education system, especially in the subjects of mathematics at junior high school. This research is the first (first year) research within two phases (2 years) of research. The research method was done by a means of surveying technique, by spreading the questionnaire to the junior high school mathematics teachers via Google Spreadsheet, the analysis of BSE mathematics junior high school books, and discussion with some mathematics teachers. The result of this research shows that there is a huge chance for origami to be applied in mathematics learning process in junior high school level in Indonesia because based on the result of the questionnaire, 87.5% of respondents stated that they have never used origami as learning media. In addition, from the results of the analysis of 6 mathematics BSE books of junior high school level in Indonesia, it was found that origami or paper folding art is only applied to one activity and become an example of the origami-based problem. It is concluded that the development of secondary-school mathematics learning model by using origami has a huge opportunity to be implemented.
I. INTRODUCTION Mastery of mathematics becomes an obligatory that must be mastered by the global community today. Many research results indicate that the mastery of mathematics provides convenience to someone in solving problems in their daily lives. As a result of Aiken's research [1] mathematics helps one's thinking ability and train them to think. While the results of research by Peters [2] states that "knowing how to use the numbers is important for everyone, even if you think you're not using math, Numeracy helps people in their everyday lives". Therefore, the role of learning mathematics in schools has a very important role in improving understanding and mastery of mathematics.
In Indonesia, the level of understanding of mathematics for junior high school students is still need to be improved. Based on the results of the latest PISA (Program of International Student Assessment) and TIMSS (Trend in Mathematics and Science Study) that reports sequentially, it is showed that the math literacy rate for Indonesian students is at the 63 rd position of 69 PISA participating countries (www.oecd.org/ Pisa /) and the 36 th position of 49 participating countries TIMSS (https://nces.ed.gov/timss/). Of course, the report can be used as a reference for academics and education practitioners, especially in the field of mathematics in making a more comprehensive learning innovation. One of them is by developing learning media.
One of the learning innovations that can improve students' understanding of mathematics is the use of origami in mathematics learning. According to Hull [3] , "origami is the art of folding paper without the aid of scissors or glue, which is formed into pieces of sculptures". Origami is very easy and safe to use as a medium for learning mathematics for students, so the combination between learning mathematics and origami games will make the learning process becomes more enjoyable, such as the result from Gur&Kobak's research [4] . In addition, the results of the study also suggest that the use of origami is very effective in improving students 'spatial thinking skills, students' cognitive abilities [6] , concept reinforcement (Cipoletti& Wilson in Boakes [7] ), and students' interest in mathematics (Pearl in Boakes [7] ).
Based on the many benefits derived from the use of origami in mathematics learning, the authors believe that origami will help mathematics teachers to improve the quality of mathematics teaching-learning process in Indonesia. Therefore, the authors will develop mathematics instructional devices based on origami that will be done in 2 years research. However, the authors need to find out whether there is any possibility to implement origami in mathematics classes in the Indonesian school. Thus, this study aims to analyze the possible use of origami in the junior high school mathematics learning process in Indonesia.
II. RESEARCH METHOD
The research subjects are junior high school mathematics teachers in Indonesia. The data were collected using four methods: 1) through teacher questionnaire that was distributed using Google Spreadsheet, 2) interview with the teacher, 3) literature analysis, and 4) analysis of students' textbook.
Questionnaires are used to find out how many teachers have used origami as media to teach mathematics. Teacher discussions were used to find out the teacher's point of view of how important is the use of origami as media to teach mathematics at school and to know the opinions and inputs of the developed prototype. Literature analysis is used to find out the application of origami in mathematical learning theoretically that based on sources of journal and book, and what kind of learning method that can be integrated with origami. While students' textbook analysis is used to find data about how far origami is used as an example or activity in a students' textbook, and if it exists, on what topic are origami used as the basis of activity in the students' textbook.
The data were analyzed according to the type of data collection method. For the questionnaire, the data were analyzed quantitatively by using the proportion method. While for the three other data collecting methods, they were analyzed by using the qualitative method.
III. RESULT AND DISCUSSION

A. Data on the Use of Origami as a Mathematics Learning
Media in Indonesia The effort to search data of origami usage in mathematics learning process in Indonesia was done by distributing questionnaires to several teachers in various places in Indonesia. The questionnaire is developed by utilizing Google Spreadsheet which contains questions that are broadly asked about the experience of respondents in using origami in the learning process of mathematics that has been done. It also asks the lack and the advantages of using origami as a medium of learning mathematics, and asks teachers' perception about the use of origami as a medium of learning mathematics.
Based on the questionnaire, the data were obtained as follows: 1. From 100% of incoming data obtained, only 12.5% of respondents used origami as a medium for learning mathematics. 2. From a number of respondents who have used origami in the classroom learning, it is stated that learning becomes more fun and can increase students' enthusiasm in learning mathematics. 3. While a number of respondents who have never used origami, it is stated that origami is very likely to be used as a medium for learning mathematics. Based on the results of the questionnaire analysis it is concluded that there are still very few mathematics teachers who apply origami as a medium for learning mathematics. This suggests that there is still a very high probability of using origami in mathematics learning in schools in Indonesia.
B. Literature Analysis
The literature analysis is used to find out the topics of mathematics in junior high school that can be integrated with origami, criteria of good teaching materials, and learning models that can be integrated with origami.
The steps for determining mathematical topics that can be integrated with origami began with analyzing the student's mathematical handbooks. The books analyzed are Electronic School Books (BSE) produced by the Ministry of Education and Culture (Kemdikbud) because this book becomes a standard book used as a reference in classroom learning. The result of BSE book analysis found that from 6 BSE mathematics books (7th, 8th and 9th grade), origami is only applied to one activity. It is in BSE Mathematics, grade 8 the Year 2017 Semester II in Activity 7.2.: Determine the relationship between the center angle with, and one example that is in BSE Mathematics grade 7 Year 2017 Semester II in Example 8.23: Area of triangle. Therefore, there are still many opportunities for origami to be developed and integrated into mathematics topics.
The topics that can be integrated with origami as learning media are as follows: Integer operation, arithmetic numbers, series of number 2.
Elements and properties plane (two-dimension) 3.
Elements and properties of space (three-dimension) 4.
Statistical data presentation 5.
The concept of probability theories Of course, there is a need for a learning model that can engage students actively during the learning process and can be integrated with origami. The learning model that fits the purpose is project-based learning (PjBL). Project-based learning (PjBL) is a model that organizes learning around projects [9] . Project-based learning refers to the theory and practice of utilizing objectives and to facilitate individual and collective learning [10] . In general, the goals in problem-based learning are twofold [11] : 1) to promote deep understanding of subject matter content, and 2) to simultaneously develop higher-order thinking skills. The characteristics of PjBL (Markham et al. In [12] ) is (1) PjBL relies on the problem to drive the curriculum. It is noted that the problem does not test the skills but assist in the development of the essential skill-sets to solve the problem. C. The second is a book written by Thomas Hull with Project Origami: Activities for Exploring Mathematics [23] which contains various learning activities by using origami that can be applied to a variety of topics. Based on these articles, researchers focused on origami development as a medium of learning mathematics in the form of Modular Origami, more specifically Sonobe Modular Origami with Project Based Learning approach.
Sonobe Modular Origami is one of many Modular Origami. The steps for making the Sonobe Unit can be seen in Figure 1 . Various forms can be created by combining the units of Sonobe origami. For example, a cube can be created using 6 units of Sonobe origami. A more complex shape is obtained by combining more units (see Figure 2) .
Make the six-unit of sonobe origami and connect them together Make the three unit of sonobe origami and connect them together Tuck all part in Repeat the same step to make three similar form and connect The project developed in this study using Sonobe Modular Origami is Origami Puzzle Cube, Origami Sonobe Yoshimoto Cube, and Origami Modular Jewel. These projects can be applied to mathematics learning at the junior high school level. Referring to the activity developed by Thomas Hull, the arrangement of Project Instruction includes mathematical concepts (contains exploratory concepts), Synopsis (contains project overview), Content (contains explanations of mathematical content contained in the project), Handout (contains questions to explore mathematical concepts), and Time Allocation (contains the time required for project completion). In a complete manner, one of the projects can be seen in Appendix.
The first project is the Origami Puzzle Cube, this project asks students to make a sonobe cube, then wrap them into puzzle shapes. If the puzzles was put together it will be obtained a large cube with the size of 3x3x3. The possible mathematical concepts that can be explored from the results of the student project are the comparison, surface area, and volume. Students can determine the surface area and volume of each puzzle, then look for a comparison of each puzzle against large cubes both in volume and width.
Next is Origami Sonobe Yoshimoto Cube, this project asks students to make 8 sonobe cube, then wrap them into a manipulative cube known as "sonobe Yoshimoto cube". In this cube, it is obtained an interesting form that is a combination of colors and other forms by changing it to a different shape. Possible explorations can be made to learn the mathematical concepts of fractional forms representing the color combinations contained in each form that can be manipulated. Furthermore, by measuring the length of the sides and the angle, the student can determine the congruence of the two field shapes found on the surface of the Yoshimoto cube sonobe. In addition, the Yoshimoto cube sonobe can serve as a substitute for the dice for the model of determining the opportunity subject.
The last is Origami Modular Jewel, this project asks students to assemble the origami sonobe units into modular origami shapes. Starting from a simple form by combining a minimum of sonobe units, with complex forms such as shown in Figure 2 . The concept of explorable mathematics is that students determine the number of vertices and the number of ribs and the surface area of each shape. Furthermore, students can investigate whether the numbers obtained have certain patterns such as arithmetic or geometry series.
Lesson plans are needed for project-based learning to monitor learning progress from beginning to the end. A project is estimated to require 3 stages, the first stage is the preparation or planning that related to the project to be made including what materials are needed, the design that will be made, and the steps that must be done in making the project. The second stage is making the project, where students can communicate, negotiate, and collaborate to finish the project they had planned at the given time. The final stage is the presentation, where students present their work in front of other students and discuss it. This trains them to communicate their ideas. In addition, they can also learn to receive the feedback that they get from students or teachers.
The developed prototype was discussed with the junior high school teacher in the discussion group forum. Based on the results of discussions with two teachers of SMP namely Ibu Pipin and Mrs. Erwin related to the use of origami in the project and the projects developed, it is obtained the following results:
1. Media made from paper is very possible to be applied to the learning process because it does not require a high cost. 2. Origami can encourage students to perform activities independently and train students to make something neat and beautiful. 3. Projects can train students to plan, implement and present their own results. 4. The developed project of Origami can still be applied in mathematics learning process to explore other concepts, for example, Origami Puzzle Cube can be used to study the concept of algebraic terms. By designing a puzzle using two different colors and exemplifying colors as algebraic terms, it can be determined the algebraic form of each puzzle, as well as the sum of the algebraic tribes represented by the incorporation of the puzzles. 5. Activities to make projects can be done outside of the classroom or at home, where in the class, students focus for project progress consultation and presentation of project results.
Based on the results of the project development and discussion with the teacher, there are summaries of the project, form, and mathematical concepts that can be explored in Table  2 .
The possible benefits other than those mentioned in the interview result are: Modular origami can support the mathematical classroom in many different pedagogical ways. It provides opportunities for cooperative groups, establishes unique mathematical experiences, builds connections between mathematics and the arts, teaches procedures, and provides unlimited extensions and permutations using the basic units discussed. For the teacher, the assessment is not difficult. Modular origami is an extendable activity with no deadlines for completion, providing immediate and direct feedback to the student, and is product-oriented [24] . Moreover about Projectbased learning, it has advantage such as students learning to be
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Self-reliant through planning and organizing, social learning to enhance collaboration skills, and differentiation providing intrinsic motivation [25] . IV. CONCLUSION Origami has a very varied form so it is very interesting to be made and studied. Based on the questionnaire and the textbook analysis, it is still very minimal utilization of origami in learning mathematics. Three projects developed in mathematics learning will be very interesting by using origami as a medium, especially Sonobe Modular Origami. Each project is able to explore more than one mathematical concept. This provides a tremendous opportunity for applying origami as a math learning medium in depth.
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